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effect. In this regard, unpublished data from our laboratory suggest that calcium channel blockers modify the relation between diastolic time and heart rate during exercise, so that after the drug, at any given heart rate, there is a longer diastolic time. On the contrary, /3-blockers worsen this relation so that, after fl-blockers at any given heart rate, there is a shorter diastolic time during exercise.5 Another drug, such as alinidine, which has shown a beneficial effect on coronary blood flow because of its bradycardic action, does not modify this latter relation. 6 However, our results have demonstrated that any drug, even if it is able to prolong exercise duration, does not change the critical value of diastolic perfusion time at ischemic threshold. 4 Finally, concerning the method used for determining diastolic perfusion time, we agree with Dr. Crawford that phonocardiography during exercise is not going to become widely used clinically and that a better and/or easier noninvasive measurement of diastolic time is needed. In fact, we are trying to replace the phonocardiographic method by using ear-photoplethysmography, which seems to have a higher success rate and a very close relation with phonocardiographic measurements during exercise. It is our opinion that in the future this easier technology may represent a useful tool to measure exercise ischemic perfusion time. Giuseppe Ferro, MD Letizia Spinelli, MD Carlo Duilio, MD
Department of Medicine Division of Cardiology
Second Medical School University of Naples Naples, Italy
Exercise-Induced Left Ventricular Wall Motion Abnormalities in Athletes
In a previous study in 12 ultraendurance athletes, Douglas et all reported findings and conclusions relative to the occurrence of exercise-induced regional wall motion abnormalities. Of considerable interest were the high percentage of these abnormalities and the fact that they persisted after exercise even when heart rate decreased to 90+11 beats per minute.
We would like to bring to the authors' attention our laboratory results disclosing the occurrence of regional wall motion abnormalities in eight of 22 first-division professional soccer players (36.4%) while they performed supine dynamic exercise.2 Instead of the anticipated exercise-induced hyperkinesia, the pattern of contraction remained unchanged in three of these athletes. In four other athletes, symmetric hypokinesia was seen; in one, there was a marked dyskinesia of the anterior wall, which persisted until the third minute of recovery.
Douglas et a1l also reported a decrease in ejection fraction immediately after the race, a finding that concurs with our results2;
we found an abnormal ejection fraction response to exercise (defined as an increase of <4%, no change, or a decrease) in nine of our athletes (41%). However, it should be pointed out that the variability of ejection fraction in the same subject may affect its reliability. Modifications in preload or afterload may inflict substantial variations in ejection fraction values. Postprandial states lead to afterload reduction, which raises ejection fraction. 3 In studies in which each subject is his own control, a rigorous mealtime schedule should be implemented. Because Douglas et a1l stated that their athletes "had liberal access to food and fluids," conclusions based on ejection fraction variations may be misleading, even within the framework of the careful and sophisticated echocardiographic technique that was used.
Last, hypertrophic left ventricular walls are more likely to present motion abnormalities than are normal walls. This may not be intrinsic to muscle cell itself, but it could result from a normal cell contracting in an abnormal interstitial environment, such as increased myocardial stiffness, increased connective tissue content, or increased diffusion distance from capillary to muscle.4 Because the study population1 consisted of athletes participating in a triathlon, it may be assumed that they presented with some degree of left ventricular hypertrophy. Unfortunately, information on wall thickness and left ventricular mass did not appear in the article (although the methodology used would indicate such data were collected). This information is essential for clarifying whether the findings can be extrapolated to a healthy untrained population. Their study differs substantially from our study2 in both the duration and intensity of exercise as well as in the timing of postexercise echocardiographic study, since their athletes were studied at peak exercise and ours were studied an average of 11 + 5 minutes after finishing exercise. Fisman et al describe the occurrence of "regional wall motion abnormalities" in eight of their 22
athletes. However, when these abnormalities are further characterized, only one subject showed a true segmental wall motion abnormality with dyskinesia of the anterior wall. The other seven patients had an unchanged (three) or symmetrically (four) hypokinetic wall motion pattern. Only the patient with dyskinesia can truly be diagnosed as having a regional abnormality. Furthermore, although their qualitative examination resulted in diagnoses of symmetric hypokinesia in four athletes plus dyskinesia in one athlete, the quantitative estimates of ejection fraction show a reduced ejection fraction in only two subjects. Thus, the quantitative and qualitative analyses of left ventricular function do not agree in at least three cases. This discrepancy is not explained further in their article. Fisman et al's finding of an abnormal ejection fraction response at peak exercise in 41 % of athletes is quite interesting. Our results are not comparable because our subjects were studied after a significant recovery period; we interpreted our data as showing a reduction in ejection fraction after prolonged exercise rather than as addressing the issue of left ventricular function during exercise.
We agree that loading conditions are an extremely important determinant of ejection phase indexes such as ejection fraction. Preload was probably reduced in our subjects with a reduction, albeit not statistically significant, in left ventricular diastolic volume from 147 to 140 ml. Because this was accompanied by an average weight loss of 1.6 kg, it was most likely due to dehydration.
We agree with Fisman et al's point that hypertrophic left ventricular walls could respond differently than walls of normal thickness. In contradistinction to patients with pathological hypertrophy, increased myocardial stiffness and increased connective tissue content are not seen in athletes, who generally have physiological hypertrophy. In previous studies, we noted the prevalence of left ventricular hypertrophy in similar triathlete populations to be only 53-62%3 with an average wall thickness of 1.0±0.4 cm.4 Thus, the hypertrophy, when seen, is fairly mild, especially in comparison to that associated with cardiac disease states in which the abnormalities noted by Fisman et al were described. Nevertheless, our study design does not allow us to address the issue of whether our findings can be extrapolated to healthy sedentary subjects. Pamela S. Douglas, MD
Increased Susceptibility to Reentrant Arrhythmias by Flecainide
We appreciate the interesting comments of Dr. El-Sherif1 on our article.2 Indeed, proarrhythmic mechanisms based on reentrant rhythms are not yet well understood. The aim of our study was to attempt to better understand this difficult problem. We did not try to explain the proarrhythmic effect of flecainide by the two exceptions in our series in which a tachycardia could be induced both during control and flecainide. As Dr. El-Sherif emphasizes, ventricular tachycardia was slower in both cases after flecainide compared with control, thus confirming once more that flecainide is an antiarrhythmic drug as well as a proarrhythmic one. However, induction of a previously unrecognized reentrant arrhythmia, or transformation of nonsustained tachycardia into sustained reentrant tachycardia, as occurred in 70% of the hearts, can certainly be called a proarrhythmic effect. The most obvious conclusion of our study was that flecainide modified the electrophysiological matrix, creating the substrate for reentry. Depression of active membrane properties after flecainide clearly enhanced the occurrence of unidirectional conduction block. How close these observations may apply to the clinical situation will only be understood after careful clinical studies addressing the same issue. Experimental models of reentry are created to advance our knowledge about specific points of this complex mechanism of arrhythmia. To pretend that only those models perfectly mimicking the clinical situation are valuable would have led the scientific community to ignore the initial description of reentry by Mayer3 in artificially created rings in jellyfish. Dr. El-Sherif suggests that one possible mechanism "not yet demonstrated" for proarrhythmia would be the induction of faster reentrant circuits, which could easily degenerate into ventricular fibrillation; we have previously reported this kind of proarrhythmia in a model of anatomically determined reentry. 
